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Abstract 




PROBLEM TO BE SOLVED: To quickly and precisely detect a tilt amount without an exclusive sensor. 
SOLUTION: An optical disk reproducing device 10 is provided with an optical pickup 1 1 reading out the digital data 
recorded on an optical disk, an amplitude detection circuit 18 detecting the amplitude of a wobble component signal 
passed by a band-pass filter 14 and a tilt detection circuit 24 detecting the tilt amount. The optical disk reproducing 
device 10 is provided with a groove part G consisting of a structure alternately connecting a wobble groove part WG J 
and a straight groove part SG, and obtains difference values of the amplitude of respective wobble component 
signals based on return beams in the cases that laser beams emitted to the optical disk that one side of both side 
walls of a recording area is the wobble groove WG and the other side is the straight groove SG are placed to the 
inner peripheral side and the outer peripheral side of the optical disk than the wobbled part as tilt instruction values. 
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1 

e»^ - * a> e» $ n 6 EiRfiRtt <z> w«ya co - ns 

(C iEEfi^-* t EBU^iiBfc«*«*#E*Six, 
»*ixfc±lE«IKr*5«#«*aiEft()8*4: LfcSWBSg 
«Ufc«Jt*»bftSSIIrt»«:Kij'5i:i:t«-* ±EE» 

[»*«2] ±Efs **«E»w»ci4, ±e«#* 
»*«iE«^E«*a*. 

E«G0E&S£# o 
[M3KXK4 ] E»r-*#E»*n5E»«*0>W«| 

Efs flrfll <S ^ E» * Jbt5{PJiM T- <fe 5 ft # ft «f ft] 

±EE»««oH«Ut<o— ^^iE^P^^i^Itt 5 
fc 9 ±E*KW*rti*^fcS R3S#E«St#: 

SrEUESKlliU ±ER*ttE»«Ef*t£#LT, rr^ 
frr-* toum&Xf/xttntk&ft 5 EfMKttKtbSSIE 

±Eft-?-lf *E»ttfl«3&* fc *? 3tCI^ < ft 

-bES«*U#aicj: !3*Hi*nfc±E^—' !f3ted*±E 
«***E»««J: 9 fc±En»ttE»JKi*ortH«K: 
te® Lfc^fc 5 ±Effi4MffiEft1IIS^ boi "9 

9ttffl*ixfc±E^--!f*3a«±Eflr-»flMRE 
»«UlScfc "9 t±EP3*ttE»MC<*^H««cffi*U/i:» 
£-tc*3tf 5 ±Eft*« ttEflMMtt** b com 9 *Jc5^5 < 

[»*Ji5] _LE*^tf s>^r s^^swt, JbEu— 

**«E»{IMeJ: 9 <>±EB«ttE»lK»wrt»«|^ffi 
^Lfc4§^£, JbEi"~ !f3fe#±E«*«*E»«MJ: 
0 <>±ERSttEft^#o^«|ffll^ffi«L/S:a^i:Sr3S 

JiE^httffl^aii, ±E««ttffl*SJcj: Ottffl* 
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^W$nfc±E«2<7>ff#-^««4<DS»fflS:±E^ 

[»*JR6 ] ±Era«#E««#ic:fc#5 iE«#* 
«E««Si8^tt. iE«***4 LTcoz Ki^flMRtf 
E«**nr^6^ 4«r»»4"r5W*3j4E*OE«fflC 

[!S*3R7 ] ±EU-— »f5t^±EfS*««E»«lfi8J: 
0 t±En««E»fflt*^rt««Jctt«Lfc»^«c±E 
70 i^— ff*3ftSHR»-*-SE»««-Cfc*jSi £>E»««£, 

Efs*«»E»«li£J: 9 b±EP3«*tE»«flc^fl(IB 

512 **J«Ui-*E»««*0SU*«*:fll4 
5^4 «:»« t ir &!S#*Fi 4 EttOEftffittBttKB. 

r $> y ^& \cx r> ±.um i oe» t ±e« 2 coie^ 

WfB^ ±E*2 0«*Olg«££±Efi«»tfJ^IS: 

20 izxvmttiLx^zmmic^ *om<ojBmn?±E««* 

H¥«fcJ: «9^tbLfcJit2mi co{f^co^*I£±fEJg2 
4 co £ sfc tf> 5 - t £ 4#tS 4 -T 6 |«*xg 7 IE 
ttoE«jK#ffttKa. 

r««-f 5 a 

30 ^iWo 

1] lEBMIi, iER8«BS«#o 

1 2 ] ±ER«ttE»a{*<D«fl5-?K»0*T 

^n/^M "9 ^CSo< r FflT^feiEEftT*— 
{±}L, C<DE»^-^lw^i-S-r-^3»fcbtB*«:*iJSiJi- 

±EK9W^«*^lt*«l4, JbEK7^^m#(c5^ 
50 X. ±EB»ffl«:H«i-6^i4:**i:-f«»*3a9E 



3 

*«±lEHaHt^iE-5< J: 9 ^JbE3fe^e° * * T y^fk 
[MfsftJBl 5] ±EH»#E»&#o*ffiT*Klf[3#r 

*0>E»jR{ME»Sgfi o 
[f*#9tl 6] E»^— *#E»Sft*E»«*<&W 

£t>K, ±EE»*««)M««o— *3&«JiEacw*rtB» 

JbEf&#**E»««*» < fa 

*aL/tiEu-* # 3t3fl«±E«**«E»««J: t> t± 
ER^E^^O^jgWlcfigLfca^^js^SJiE 
fi**«E«<Mfc3&> <b t> < ft ^-T'^^B 1 

»-&tc*3«J 5±E«*«*E««HB3&»b<z>JI 9 ii:lo 

7] ±E^-if3te*IW-OE««*fcSlllt 
U ±Ei — if*#J:Eft#*«E»llfl« J: 9 t>±EP3 
«ttE«a#ortja«IJctt«Lfcil-&i:, iEi/-f* 
#±E«#fll«ESttlia «fc 0 t>±EBffitfcE*$SW*<D# 

*HLfc±E»l ^ffibfc±fem2 0 

f5*<fc«*B£<Z>*#ffiS:±E?vi' KSSr^-t"^^ 
ffli LT*4{>SC^Sr»«i:-t-S»3R3ll 6 E^co^A- 
h^ffi^Sio 

1 8 ] ±Enai*tEiw«#^*3rt ©±Eflr* 

«*E««iit^ii, _bE«-S-flM8£ ltcdt Ki/^** 
#E&$ftT^s:L 1 6te^o^ 
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19] ±E u~ iJW±Eff *«*E»«S8 
J: 9 t±En«ttE»«E»ort««^ttBLfc»-&jc± 
E^-f*^»«ti E»«*T ^iio 

^<D*ioE»«*i:5SttLT*3 0, JLE^— if* 
#±EfS#flMBE««lffi J: D fc±EP3IttEgI»^^ 
«««cffi«Lfc»^*cJbE^-1f**fil»t-SE««« 
r^51 2 ©EW«i«rfl«tfic t Zft'&t-tzn 

/<? [»#*R2 0] ±Ef i^ESH«i±ES2 0ES 
««^o±{c±E^-1f^*»»*-fr, JbEJ§i<z>{f# 
(DMfmt, ±E*2«>flr*tf>lK«i:«r*fflUTt^J|||H| 
tc, *wmoMIBlTttWLfc±ESSio«#(75*«t± 
ESS 2 <z>Xffi ^ ^>^^M * * 5 n £ £ «MK £ "f & W * 
ill 9E«©f/i/ h«fciJ#ifco 

2 1 ] ±Ef^ h fi^/^-T^/^ h *£^ftt{c*j- 

mxm 1 6 e^o^/u h^tb^-feo 

[W*Ji2 2l iEiatll, ^^ttStcRS^ixfc 
[«3ftiH2 3] lEISffltt, ±ER««E»lt#o 

i»««E«ffl*icE» s nfcttr * s c i: 

S»*iR2 lE«Of h^ffi^rfeo 
[M*9( 2 4 ] ±ER««E»a*^*a5TSitIi]*f 
9 3fe(cg^< R Fit f^b±EE»f-^S:a 

U 

±ERMIBill$I^LT L — if #«r!H*H- 5 £ ^ t> 
30 tciERSttEftJK^coSffi-rs^tlsiiff ^tiTtM 9 ^^r 

2 1 Etto^A" h^ffl^o 

^ [I«* I I2 5] ±Ef^hi*:*tf^h»/7lli: 

2 6 ] ±ER3£ttEg^#lc*t it \s-*r% 
^ ^ <>lc±En*«tE»jBEft©«ffi"eSltlsI 
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[3g^<af$*fflftlft91] 
[0 0 0 1] 

a*E»£ft<5Eft«tt, R»ttE»MEf**Ia]erei&LT 
[ 0 0 0 2 J 

LfcEft8£f££ LT, l^SCD (Compact Disc) 
DVD (Digital Versatile Disc Jtli Digital Video 
Disc) %£<0%"f^ * >? ^bilT^5 e 
[0 0 0 3 ] lOctp^^f^^^lC^lTf^v 1 ^^ 

Kt», ll]teW»$*fc3te^;**K#LT, ft^tv 
[0 0 0 4 ] 

r£2*&5o :«f/^tt, Hci&^£ 
latfOl^MTF (Modulati 
on Transfer Function) <D&T . Eft'* 17 —%}^<Di&T 

[ 0 0 0 5 ] *fcjfi^-Ctt, 5 <0&&g.i\L<Dti 

ft*?**? Ky^/itc^^r^, *f t^^r 

SX^Cfci^Mftl^^XOBIaS (Numerical Apertur 
e ; N A) $-&£«F6)#;^ Wili, C D CO 

^^JCliN AOffi^O . 4 5, DVDO|^i:iiNA« 

otitic, NA^^t^i^b, iR^o^Sft^ 
[0 0 0 6 ] riltc^LT, 3tr^^^ K^-T^^SlC 
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e 

[0 0 0 7 ] L^>Lft^b, ££*<7)#;7^;*^ K7^y 

[ooo8]*«Hii. 5 ftHflllc«^Tft£n 

t&^mtKztzmmi*. z.<Dum.mw*mm\^x%^ 

[0 0 0 9 ] 

#«Wl£j&»a»SE«i«ttW:, 5*4 v^/i^-^Eft£ 
nstSSIftT^ot, EW^—^tfEftSftSEiWI 
20 ^OfMilOMco-^coitiJMtc, Eft-T-^irESU^Iffiftft 

LfcSUMBrtSf*:, W««*«WLfti^3EIH*rt*t 
**S^31ttLfe:«*d»bftS5Srt»*RW 5 £ £ t> 

[ooio] roj: 5 ft**wfca»a»sE»a#wc, se 

[oou] St, ±i!!tfclW^IStS*^PJI:jJ> 

«*^H««<o— *o«ae«c, Eft-x-^^Esu-Bifgft 

ttlf -SHt « 2* Eft $nfc«at-*>s fS#* *Eft «M 
i **51JcaftLfc«aE3&»bft**rt»*»«J6i: £ h 

/X«tWfe*fT5E»a#*»««T?*>oT. RS^IE 

O^fflSiifcu-— -tf*3ft«flr*fll«EftllliaEJ: 
D <>R«ttE«JK#ort»«^ffi«Lfc»««cd3«ts« 
f'!t^il^boi^icS^<fffT^SIi(0 

5^? ^fS#««E»«HJ: 0 t>R*«E«a#^^««Jcffi 
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i^So 

[0 0 12] ^<z>J:5tt**WJc^3&>5IB«jSE.fl:«ttK 
jgi 0 %\z.m^<% l oft -S3rOlg*B&tf« 2 <n{%%<nm& 

[0 0 13] 2<b(c, iaifciW«:llStS*«Sl: 

ur«*«*^E»snfc«iBT*e«*««E»«offi 

£ **31t-aft Lfc*«3&» b ft 5 *rt*«:K«t S i: i: t 

^^aw^rt^-cfcsBSttEajicflcicwLT, 
if**flp,*ti-«i: £ tic raaMjtE»a#o*ffi-csit 

«*«aE»ffioa«t t? bn»*tE»jBt#ort«flo(cffi« 

< it-%X-3bZ>m 1 Off -S§-0^rH £ , tfcHJLfcu— if*** 
«**«E»«flSgJ: t>n««E*Mt«:^»«Bfcffi« 
Lfc»*«cfetf *«***E»«*d»b<oJBJ 0 ^ctcg^ 

< ff #T*£> £® 2 Off -J§-Ojg« £ Cl^^Tf;u h :££ 

[0014] ^o J: ? fc#«93fc:a»i&»5?vu M*fcil;*-j5fc 
13 , R*ttE«JK*tc *s Sff |gfe^flM£> b OM 
9 ^c(:|^ <n off ^o^i&mJH 2 off foiic 

[0015] 

So 

[0 0 16] #?S9!lC3&»a>5E»«£ 
&mW3iW:&, WtliCD (Compact Disc) ^DVD 

(Digital Versatile Disc Digital Video Dis 

c) . MD (Mini Disk, y^— t±fSd°q^) m<Of 4 i/$ 
^^EaSixfcBaEttEftMEfr-CfcS*^^ 

mm i/:t)OT^5 0 ::r-ii^f, :o*f^^ 

[0017] **KS:iB^ LTSSBttft^-f ^^13, H 

So -fftfr*>, ZnftT-iXflL WiUFMjEH (Fr 
equency Modulation) £ ixfcff -§-|gfgT-& 6 T KU^iS 
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* $ ;h,T r> * y y ^ ^ $ nfc«**«E«S««w 

(wobbled groove) WG^ 9 * ^^Sr^T^ ftl^SW 
%ZftmT-foZ>X h h^Vt— :?S|5 (straight groov 
e) SG^*2fifS^^)BUfc«jS^bftS^--yfflG 
tBliStWfcS. CLOftv'-f (cte. Eft 

3i y rof^fiuMo 5 — ^y^^/L,— y^pwc 

/<? GI3, 80 ^/I ^fRGiCfcttS^ h U — 

:/95 S G £ B D 5 J: ^-y»G^RlJ hftX 

^-^«GtiS h7 j/^Vi, T n , T n+ i, • • • 

So 

[0018] CO^Jft^-f^^tCjoWSI^H*^ 

f(^)^- ^BGCfettS ^a-^A^/u— y^WG^b 
i>0 ^ h i/- F S G^MiS^t 1 5 ^ , R 

M b l i ^ (D isr^ sm b l 2 o 

LT^So ft*5> f^HtC&tfS^A— :/SBGO«jfttt, 

[0019] WToK^r-fi, Mtstr, B 

rtjS«l^*>5»^^*5^s tf— h£r*#s/ hS 
«?0 U ft^-f ^^O^fgfl(C*>S*'&(C*3tf s tr — ^. 

^^iy h&Xtfy h SQt-tZ> 0 mbOt p — 

(cj^>ct, hs A ^iltLrv^ih7s/^^h7 

^^T A ^i-, ^#jxhS B ^iWlTPSh75'^^h 

[0020] i:r-, f/n^iasi — f*o5i«M 
(cftSo 

^ [0021] *f>f^^:.MJii5^jJ?5' h s B (3, 

ft^*p, "o° " X'hz>mi$^n. mm^m 

7^^T B 0*Mtt*M^^5c 
[0 0 2 2 ] ^/u HcJ:SJK»*:Stf jRlfc^J: 0 

5^ «^^ttlB^5t^-f ^^(cHa*t$nfc^/i?2/ hS B tt, 
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hS B H f/H^fi^ "0. 6 fl " , "1. 2 e " X'fo 

Sillttttt 5 !? * ^^y»WGX 
/^^SGjS^OI t) 3fc<^3£^ I 0. 6EU I 1. 2B^^^ 

[0 0 2 3 ] h\z£Z>B®&$:<1^ 

-h^^sGi^ir^t^/^, 5*-?^? 

WG^l^ hu- h^Vu— :7«SGlcttLT#MtfW£& 
[ 0 0 2 4 ] *|»fcl^^h**:JE«**tt^b*^-r^ 

5ft#«*E»«lBw^<+*Sixrt^-5 ad i p 

(ADress In Pre-groove) £r^£-f£> BR(C^# fe tUSff # 

[ 0 0 2 5 ] fvu hs:(c^t6^#$/ h S A t-J:6 
y/u^/u-^WG/5>boM , 9^clcg^<ft^ (£*:/ 
/W*#fttSIG A ) oliot^/D^lfcffii 

* ^ ^/u-y SUWG A» b !? *l: 1^5 < fit 
://W&#ff-§-S I G B ) ©fi«^SftS:^D ^/ h 

»ff*siG A oiHi, ^^jsamts i g b *>« 

til*, f/^iCft^L, ?vuhfitf "0° " 
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IT, rilbO!>*y;«»B#S IG A i, 

ft f S I G-it-fZt, &mc 7 X-&£ixZ>& pfc, fvu 
"0- " r-fc6S^*t'L^ Lt "3f*)-0. 7 5 
0 ~#)+0. 7 5° " (DttHr-*fl?tt<OfcS»tt«:»5 

r£#T-#5 0 &*5, 5l#3**JEHia, 2° 

~#) + 1 . 2° " T-&£o 

[0 0 2 6 ] *8«oStt^lBi LTgieic^-T^x 
[0 0 2 7 ] 3fc-r-r ;* PHttgiW: l on, mmiz.Tjk'fX 

( I vs») I v^^Ih]S§i 2£, 3te*tr-/*T s> 
n 1 £ ©EB^-SlcftoJ; 5 I- h 7 5/ 

3r>^£-£*: 9 , H^Lfci^;* K/u^- — ^ conies 
ib»^*«»-*-<5*— 3£, BrattMRftjftft 
Offi-g-^raliB-fSfflFSciiift^^/U^ (Band Pass Filte 
r<? r ; B P F ) 14i, r<0*«aiB7-f^ 1 4t i 9 

l 4 (cj: 0iiiS$n/Si!>*y/i'j«4>fs#^aJ? h A 

fc tf— ^ 3i>"<n— h A^c>^<n— ^^tBfHJSiS 1 

ftlBiJCSKi 9 ^, #«iiitt7-f^^ 1 4icj: ^ili^^ix 

VS»@8l 2^5)AAlfcRF (Radio Frequency) 

if *«c»UT«»«<k«i3a ^37^^ 2 1 - 

(7>>f 37^f 2 1 3&»feA*bfcft-g-^b^— ^^r^ffiL 

-f ^g^M^:^[H]5§2 3 f^hSo^dilrfTpf^ 
y-?\ 1<D7*—Z>*=ij/Is2 7 a, 2 7 b^fgm^-^ 
2 5 t ^7,5 0 

[0028] i^tv^7^yi 111 u--r^-r^— 

50 t^^u^;U2 7 a, 27b^, :ilb^7t-^^ 
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3-Y/U2 7a, 2 7 b \ZXZ9M*)\Z£ W»l/>X2 

5 U — if ¥4*— K (Laser Diode ; L D) 29^ : 
K2 9^b*5t*n>S:U— *f3tSrSia 

u a o ft-r ^ * * * as r- g *t 0 w * nTt m d * * ft m fx 

h ^ ^" — K (Photo Diode ; PD) 3 1 ^ff^ 6 
[0 0 2 9] ^uyX26(i, u — 4 3r — K 2 9 

[0 0 3 0] 7*-^^3>f^27a, 2 7bll -tfi, 

Mas, -tn-en, k w:/ft #imiHisi2 5frbw& 

t-^^3^;i,2 7a, 2 7bl5, ^tt^tl,, H/J^Lft 
\,^if* y h let Vg.Ctz.'&mjjlZ.X h 

[0 0 3 1 ] 7^^x^2811 *M£)U VX2 6 £: 

£7c, 7^f ax-^28lt 7^-— 77^x7^/^2 7 
a , 2 7b \Z.£.Z>nMJ3\Z&. 0»l/yX2 6 Stt^t^ 

[0 0 3 2 ] Is— K2 9 12, U' 

XA 3 0CAlt^5o 
[0 0 3 3 ] :/ y XA 3 0 12, — if^-Y^-— K 2 9 td> 

fe«s**nfcu— tf**A*f uraau, ^«uyX2 

[0 0 3 4 ] 7* h^^t- K31I^, y* Vf^'r? 
T^U XA 3 0IU t? AA**nfcjSt)3t*S3feU, 

[0035] y^r 5/^1 ii2, u~ 

■^y-f^— K 2 9 3&»bB4t**tfcu— 1f**rH«U*^ 

1t % %^\fy?T ii2, B7l:*tJ: ^j^ 

(ci2, ^ -f yt'-A^^^ h bt£2>*&y h S A (*# 

7 hSfi) <7>ft!ilC, 20(7)f7*t f -A7/f FSSi, S 

5 0 ^nb^txe-A7,#^ hss b ss 2 n tti 
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rtLfetO*^ A^zJ? h S Si, S§2&% 

VX 2 6 <7)7*— 77^oi "7— ^/7t7^- 77^.^^— ft 
[ 0 0 3 6 ] I VX*lH]ttl 2 12, 7t h^-f^-K3 

2 1 CMt5 6 

[ 0 0 3 7 ] * — tflalttl 312, 1 VflE^l 2frb 

tfcfe* ftfcft-JI- icgcs^r, 5te*fcr?*T y^i i£t£ 

[0 0 3 8 ] *«iiia^-f 1 4 12, I V^ftlsIB&l 

off -S§-£riii!-f 5c r ^ffir*3giS7>f /i-^ i 4 tcj: t?5i 
i^^nfc^ ^^/u^^ff -§-(2, ^|£<77 t'-^oi v<p- 
^/±5tH]^15, # h i^xyxp- ^^ffiln]^ 1 6 , h 
7 3>**«UI3»1 9^lU^T KU^*aiHltt2 0JC«j»S 

[0 0 3 9 ] tT— ^jc^^to— ^UJEJB l 512, #* 
m&7 4 l 4 \z£ QM&Zritz. *-?frWu'7}<m%<n 
30 t°— ^v^n— ^^r^ffii-^o t'-^xy^n-T 8 ^ 
ffiSSSl 5 12, ^fcH L 1 1'-^ x y-c n «-7"^i^^ 

»«i 7{ciij^-r5o 

[0 0 4 0 ] #FAx^D-^ttffl@Bl-6tt, 

w&y i 4 icj: tiaisnfc^^Mfi -^-^ 

#hi.xyA:p^fat5o ^FAxy^n-yg 

»^1 7{Cffl7^i-5o 

[0 0 4 1 ] 7li, tf— ^xy^n- ^^ffils] 

SSl S^bM^iifct^^xy^a-y^f hi^xy 

IsIKl 8{ctli7^-r5o 
[ 0 0 4 2 ] M^I^ffi(H]^l 8(2, «jt«l 7 7J^b«^ 
$ixfc^^m#lc£^^TC7^y^^f^(77M^^^ 
ait5o j£$I&ffi(s]g|l 8 12, ftffiLfcJgfflSr^-Tfiffl 

[0 0 4 3] h7 y^MMEalttl 912, «F«iBi»7-fyu 
^ 1 4 1CJ; »3aiS*ixfcf>*^fi8»«#^, 
7,#7hs A oj:5{:h7 ^^T A ^ i ^<77M'9 7 , c;^i:-5t> 

5^? OT^5^\ 7,;fs/hS B ^J:9l:h77^TB^^I 
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0 3fclcJ:*fcOj&»fc*JJgiJ-r3 o 

[0 0 4 4 ] h7 yjrm$m&l 9 Id, AtfWfcli, £t 
#JxJ£, fc'— J±*tfy hX~hZ>xtfy h S 

#ld. FMtl^nt7 Ki/^^w^^nT^y 

i 4 {c j: 19 7 >r/u* y v^LT»t>nsfs* 
id, Bf«<ofi*M£^r-r*fco£fc5 0 i^t-- 

7^/1-^1 4 {Cj: y> 7 ^/b^ y :/^LTt#b*x<5{f #60 
SSfltt, ISf£ "0" Lfc^ot, h7$/?^J 

£"J(°JS&1 9 Id, hSS l9 S S 2 0^:ix 

€hfcJ:«I!i*lc»^«|«»«ai7-f^ 1 4 

[0 0 4 5 ] h 7 y*W$mVk\ 9 Id, h 7 s> * Sr*l*J 

EISS 2 O&U^/U h«dilH]K2 4 Icffi^-f So 
[0 0 4 6 ] 7 Ki^^*HJ|5]K2 Old, 

BR, T KU-^^mteJSS2 Old, h7s>**JSU[s]S&l 9j&> 

Ci:?)t)Or^5K ^^J' F S b<D &. V 7 y ? Tb 

[0 0 4 7 ] Ya^^f 21li, I vm&\B)&l 2 h 
RF{f#£A^U Wx.ld*RFfs-§-co^5/^^7^-co^ 

Id, ««-r5^^h*HilH]i8 2 4 *»btfti»*n«f-^ h 
xy-fff (Clo'^ry^y^HL, MTF (Modula 
tion Transfer Function) COf&T 6 « -f 3 7 -Y 

if 2 lid, »««c««i3l«:lSLfcflr#*««^--^49| 
SUIslK2 2 tCffi^-f 5e 
[0 0 4 8 ] 7 — ^WJ[e]&§2 2 Id, •< a 7 Y if 2 1 f)> 

id , my Ltz&mzTF't'f-i? mm 

[0 0 4 9 ] g#,{ifl3:^t£JS£2 3 Id, 9 f -#«»J@B2 
2d^#t^^n^T f -^^Jft#lc£^^r, ^ ht£ 

ffl[^»Lr*t«-r*fcai>OB«ffl[S:K56'r6. 
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^[Hj^2 3ld, K£LfcBffitt*?/i'h»ttlOB2 4t> 
«»*3 5lC£rj*-f 5, 

[0 0 5 0 ] ^/u h^ffili]£S2 4 Id, (H^ L fcl^* 
/U/^/^^®£§^^^^^nfcif>^/i-/^^^(cS^l^T 
HFWS^Y^f 3 2<1:, h S A <D£ 5 h 7 jx 

trttttf £SMtttttlaIR3 3 a <>: , *#5>hS B tf>«fc5 
i:^7^ T B ^ h<DM V Jfefc J: 6 £ * ^/W&#{f #<£> 

7<7 £§3 3 a \Z X VtkttiZ fritz, h 7 y Z T k^h^MV %\Z. 

xzt^^^f&ftit^nMmmt, mtuku^«3 3 b 

ct Ztitz h y y?T B frb<DM *) %\^&Z>$ * 

[0 0 5 1 ] 3 2ld, H^LftV^^^^/^/P 

L, $g^I^ai®^l 8 ^MitI^ffilHl£§3 3 aXId^^I^ 
ftf fflE]B3 3 b fc*aBtSX«*IR"#-* 0 A^&^icid, 

L^i^if v^/u^/u^lnlBld, * "(is if— J*x#y h d> 

^"f5 0 ^Y^^3 2ld, ^ co-tf >^i-^Vu^lcS<5^ 

r««ttwia»i s £«««ttj[H]K3 3b^ *i«a-r 

— h^f-7^^ T B ^b h7 y? T A «-^S)Lfc 

-f^3 2l:Mf6o ^ 3 2ld, rooifv^/u 
J<9 /^CI-J^TMiWIUI^l 8 £M*I^fcrj[£m3 3 
a ir^rilSi-So 

[ 0 0 5 2 ] Mm%ift\B}& 3 3 a Id, M^I^ ffi 0 1 8 

7 s/ ^ T A ^ b<DM V J;5!)t ^fiK»fS#o^^ 
5c ^*I^ttilM3^3 3 a Id, ^tbUfcM® 

[0 0 5 3 ] S*I^tii(H35§3 3 bid, «ffi«tblHlSSl 8 

40 s*B*ttfcb-rso s*i«tiiiHiiiS3 3 bid, ^au^sffl 

[0 0 5 4 ] JS*S3 4 Id, 2§*It££ttlH]S&3 3 a frbfe 

&zix±mm^fr^-tmimt . &«&mEi&3 3 b 

[ 0 0 5 5 ] ^^tl 3 5 Id, ^^ff 3 4 frb&?&£t\tz 

^hjt^fflt, eafflK3E@K2 3^fe«tj&*ti^@ 

50 -m#£a&tfM='7'l'if 2 lSl/K^Y^flfMlHl 
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2 5«cHl*-r6 D 
[0 0 5 6 ] :Oj:9^f^hiffi[H]S2 4|j:, JKHtt 
Uilslft 1 8 36»bt»j(&5nS!>*y^rit»fS#<DK*B*lil 
m-%t. by 5>*«RJEJftl 9a>fefft*6£K-5 h7 s^^ 

^hx7 —«■«■«:-< = 9 W 2 1 JtV K 9 -f ^ ft 

[ 0 0 5 7 ] K7>fy« «£dlslK2 5 1*, 
T S^l 1 3&>bttfe$n^:7*-^^ni7-ft , ^ 

a- h^ffi[°}5§2 4a>fctfcas£ftfc?vi' h:*? 

It. J0»«3 6d*b«»$n/£:aDji«lca<5^T7* 
ft#**ja-*-6 K7>T^[hIB3 8 a 3 7d»fe 

K7-<^fs**4B!t-r« K7^ 

^0^3 8 b t^ttSo 
[0 0 5 8 ] j&0»*3 6 IS, tf y $ T y ~f 1 

tty&£*t£:*Mfcl'>'X 2 6 CD 7* — ^jh^ — *7F-t7 

^^t£3S§3 8 a (ctB*i--5. 

[ 0 0 5 9 ] 37(1 tf^T^l 1 d» fe 

tKig£i'l£%Mfel<'>'X 2 6 COS7;*-— ^jh^ — ^r^-T^ 

[ 0 0 6 0] K9>T^lsIB3 8 a tt, JDK* 3 6 3&»btft 
£*XfcflD£ffil££<5 1 ^T!7 * — 3^yU2 7 a (C^ 

^0^3 8ali, t*Lfc K7^y«ft7*- ^7^^ 
^ A2 7 a CffiM^o 

[0 0 6 1 ] K7>T^Ih]K3 8 b ii, «*« 3 7^b« 
^^/ll^lClo^T7^"iJ^3Y^ 2 7b 

tiiS^#JI:/7t Sri/*-*- 5. K7^ 

:/0S§3 8 b IS, Mlt K9>f =r 
A2 7 b CtU^t^o 

[0 0 6 2 ] lOJ; 5 ft K7^y«**J«lHl§8 2 5 IS. 

*^3^2 7 a, 2 7 b(Cffl*-T5o 

[ 0 0 6 3 ] J^_hO£ 5^»^ix.53tf^^M 
3SS10IS, JiiGLfc*** h Sa^J: 5ic h7 s/^T A 
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fttzm&iz&v z> $ * -j/i-f&.&m #s i G B t«>ii#ffi 

5i:^^^7^i 1 £#J»LT«g»rf 5 B 
[ 0 0 6 4 ] ::r\ **S£KBi o lessor 
is, lliar, f»ft*:RJtsnfc(lxtt*f-r 

ois, >r^^^>o— >y&<Dmmw}ft£ it, 

[ 0 0 6 5 ] 3te^-f 1 OIS, Sfc^-f *^<7> 

n -7^ >^P#{£, K9>f ^fB** 7 a -OU 2 

7a, 2 7blcMt, ^f^^r^yi l(07^f 
aai— ^ 2 8*rafkS-&ft3ftS6>K»Sli:S. tit, ft 
f^^^HiStl OIS, f^hiffi@5S2 4(ao 
T, Tvu hfi«HJ^i:f:f/u h Z.<D 

f^h^Tl^Ift@il^(H]^2 3{CMtSo $ 

btc yt*f j *?n±mw:x ois, ea<tK*iHiK2 3 

*Mfi£. t ? -^*iJSUIhJK2 2^^M^Sr-^m'J 

^ir, 3fef^^^ff^ti o is, ggfSH^[H]^2 

[0066] ir, ^f^^4gtio 

IS, ^/b h^ffl^^-^^tb^9-i:(75^|g(cS<5^ 

[ 0 0 6 7 ] fry" J *?n±mm 1 0 IS, ^^^JlCIS, 
[ 0 0 6 8 ] 3t7*>( *?n$L%km.l 0«, ^18 (A) IC 

7 T A - h7^^T B - h7^^T A ^£oT^5: 

^ ^ y h SB^r^^T^i-i: , ^.^^ h S B -^^^ h S A 
-^^^ hS B -^#7 h S A ^ft5o i"ftfc*>, 3fe^-f 
^H£g^l OfS, il^^^P#4l^aic, ^^t'^^ 
7^1 llcj:»9^^ ^tf— h^r^ — O h 7 y 

[0 0 6 9 ] :o^r^, hSAX^^jx hSfl* 5 

iit^5i^, -rftb*>, f/^i^ "o° " x-hzm 
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g-^5< 9* >OW*»{i*S I G a £ > h S B ^£S 

So 

[ 0 0 7 0 ] — h S A &tf*#5/ h S B 3&^^ 

hie £Sl^*£:§tl $*^j\sff;\ — ^WGO^fS]- 

?;i>f&#m -§-s i c A t. h s B ^£s <>*-ftv>r 

[0 0 7 1 ] Ufc^oT, IPIH (C) {C^-t-^^-^/U^ 
»ft*S IG A) SI G B 0-tiV£'ft<^«tI£r?vU h^ffi 
[sltt2 4 0£flttffl!s]tt3 3a, 33b(Cj;9;i£ttiLT 

«»«3 4*cfft»*ns»*Bflr»«[, raia (d) tc^i- 
fc*B#K{fc+afc **3, ma (d) {c^oin 

Til !>*^/UJ«»flr*«)ai«ffl[*:L (I) ;* 
YVt f -i,^#^hW»CMLr, L (I+l) , 

l ( i + 2) , • • • km-th<nt-tz>» 
[o o 7 2] ^f^^MSf i oil £0>j;5** 
B«*t£8^t\ raia (E) 3vuh& 

ion ^ftv^r^yina^'fvt^A^^ 

5/ h£ T n iO^§HiU: h7^^T A Mh 

7 5/ * TB^^iX^ntCBSlt >^^«»fg 

BffiL ( I ) , L (i+i) Sr^ffi-rsJHM^, ^ecomj 
»MH^«HJUfc!>*^rt»flr*o»B«L (I- 
2) , L (1-1) SrJB^T, h^tb[°]5S2 4CDif£ 

££13 4 laoT, 
L (1-1) -L (1-2) 

*tf»LT^uh»*tt*#ao % sfcafrfc?^ h Settle 
S-^ttvu h^^-ft f^MtSc fir, ft^ 

yt^A^^j/ hlrh 7 y? T n _bo#;o^ Lfc h 7 

J&#ff #£>«Bffl[ L (1+2) , L (1+3) 

(I) , L (1+1) */fH^T, fvi' H£tbls]&2 4M 

So ^^^MgSiOil J: 5 
E^lf-fSo h 7 rx^T A ieu— iffta* Bit Six 

fc»-fiic*3tf <5 *S I G A £ , 

T B lc !f 3fe35«B8*t*ixfc»*{c^«t S <> * 
ft-^-S I GBtnmm. h 7 s^ifajBUBKi 9ic£ 9 
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[0073] :o«t5l:LT, Sf^^^iggio 

II f^hfiWlTifit5Ct^#6 0 ft 7^ 

S^lcf hfiSr^ffit S d t ^r-# So £tz, ftx 

^^mki ion %*f4 ^^lse-rsfiBteig 

[ 0 0 7 4 ] tibt>, h7 $/^T A £ y 

mr-taS-TSJ: 5ft»*«ctt, aHUftflsfclMUfc: 

[ 0 0 7 5 ] ifc, 3fe^**#lEHE"#-a5%fclia 

ble, h 7 * T A <b h ^ $/ ^ T B <hto 5 t^-rix^>- 
[ 0 0 7 6 ] ^ * * 'ntkmw: i on. 5*H 

So 

[ 0 0 7 7 ] BiRSlfcJ: ft^^-^^^^^g 

30 1 Oil ^y/^/b^WGh ^Fl/-^>- 

y« s g £ Lfc«*a» & s ^vu-ywc 

T n ±0^,^>H^Lfc h7^ t a &o< h7^n B 

40 il^TUH^^So tOfcft, ftx 

^^MgtlOll Mftl^>X2 6^MD» (Nurae 
rical Aperture ; NA) 5 C £ £ ft^fjf 

[ 0 0 7 8 ] **3 % ±JtbfcX«S«>»ttt» 
50 [0 0 7 9 ] -<D£oi^ *3§93H tOg^lrML 
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*\ 

[0 0 8 0 ] 

a»3E»«f*ii. f*-f ^*^-*#E*3ft*E*i« 
<n—jj<nmmz., urn"?-* t esu «rtgfc« -g-««^s5 

[0 0 8 1 ] Lt^oT, **W^*>36»5IE«Mlt{*:tt, 
ISlcMlt, ^ v**yu^— *<z5E»&t//*ii??£ 

9 5fe^l^<f 1 Off -§-<7}|f tfl&tFjg 2 Off #Ojg 

t^ffiof- ^oir^oir >"fr&Rtt Z>z.b?j:< i&^frlzR 

[ 0 0 8 2 ] *«SIC3&^SfEft«t#Sg«igf 
tt, E»v*— ^d*E«*nSE»fll*«5K«|«!<o— ;frcD 

(iiMtc urn^-* t Esu«rtE*«#««^E»*n, 

n^«lttrfc««*««E»««!i: Lfc«W9Srt»i:, 

*8a»fcfe5Sf*l8t&Rtt5£ £ E»^i*i7>Fgtt[|fg 

&HftttE&ttttfr@filflttU R*#Ef*j«#tc*r L 

HMttSKtfcot, H«ttE»tt#l£#LTt^— -9 s 
S^rfiiMtS^^ilc, n»ttE»MCfto*ffi-CS*t[Hl 

**«E»««*>bojK!9 3fc^B^<ft*o»«fettffl 
rt««tctt«Lfc»^^fcJtsfS*fl|«E»«B^bo 

m 9 Tfctcg^x ft -§-T-&>5m i (Dit^commt , mm& 

9 h P3ffittE«JK#0^jafig{c*S:« Lfc«-&i;::fctf £ff 

[0 0 8 3 ] Lfc^oT, *«Sl:*»^5IEftSt*S» 
R»ttE«Skaffic*3«5fS#fl»«E*«IH[^b 

^ici^<g i ^fi-^jgigfi.tfs 2 (om-^(om 
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[0 0 8 4 ] $fet^ *SS(C^3&^f/UhfelJJ^S 
tt, E»^— #3ftiE«»$*v6E««*tf>iaiHia[tf>— 
Wmz % E»^-^i:K*J^IfB4«**«*E»*lx, 
W««^»v^T«^ttffi«*X«LT«#««^E»S 

nfc««sr*>sflr#««E««att LfcMWrti**, 

*U far*flt«E««K^bOJR9 3t(-S^<«*0« 

t>B*ttE»JKff«rt««^ffi«L/t»*«cfetf S«# 

ttfflbfc^-lF*:2ft««#««E»««J:9 
fcn*ttE»K*^ai«(ctt«Lfc»-fr«cfcWSfS* 
20 fltWEftfllt^ bOl 9 3tMS^ < ff #r fo 5^ 2 Oft 

[0 0 8 5 ] Lt^oT, *^K(C3&^^^/U h^fcti^r 
tttt, H*ttE»iKttfc*5 5 ft ***E»««*» o 

h 5ttcs<5< « i off *a>*«jii«s 2 go ft cd 

[Hi^)«*4R«] 

[ill *«S©J«o»tti: LT/Ttftf-f ^^B4 

[B3] t*-A^2}?s/ hOK«£R9§-*-5E!"t»*>5 0 
[B4] h«cJ:S Hf*<o!ift»*©X-ft:*r*tt 

[15] J*y;usit»ft*tf ^ Ht^H«tR»t 

[16] B*f-f^^B48llw«fi»S:RSt«^a5' 
[17] ^ d'yt-A^^^ h t ^-ft'—M.^tfy h i: 

[08] ^^-^y^^ff^^r^v^y >^L, ^yu^S 
Srtttll-rs^ifeSrRWi-SB-Cfcor, (A) IS, 
>t^i,^^^ U, (B) 13, ^yL. 

h J: 5^S^S^ r^/i 5 * * :/yW£# 
ft-^-^^L, (C) 13, tffr V\z. J:5^ 4 *^§ij-r^5 
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flr#*«u (e) rmx^ti^^ tmrnfezm-tm 

10 *f-f^^»48I, ii %&*y9Ty 

18, 33a, 33b ffiE&S . 19 
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h7 s^WMEItt, 2 1 >f37>ff, 2 2f-^ 
*USUIslK, 2 3 0SftS^0SS, 2 4 f-frbfe 
UfsIB. 2 5 K7^y«»4fi)llHl». 2 6 
yX, 2 9 — 3r — K » 3 1 7^hy^^ 
- K 
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